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(54) CONVEYOR TRACKING ARRANGEMENT 



(71) We, Daniel Foxwell & Son 
Limited, a British Company, of Cumberland 
Works, Cheadle, Cheshire, do hereby declare 
the invention, for which we pray that a 
5 patent may be granted to us, and the method 
by which it is to be performed, to be par- 
ticularly described in and by the following 
statement : — 
This invention concerns a conveyor track- 

10 ing arrangement, that is to say an arrange- 
ment associated with an endless conveyor 
belt or band (hereinafter referred to gener- 
ally as "belt" for convenience) and adapted, 
upon the belt wandering from its desired 

15 path of movement, to act upon the belt to 
return it to its correct path. 

In relation, for example, to moving textile 
webs, it is already known to provide a web 
guiding arrangement which comprises, at 

20 each side of the web, a pair of guide rollers 
which provide a nip through which a respec- 
tive edge portion of the web passes, these 
roller pairs each being disposed at an angle 
to the desired path of movement of the web, 

25 with the pair at the one side oppositely 
angled to that at the other side, and norm- 
ally being loaded together to grip with the 
web. Each such roller pair also has a respec- 
tive sensor which senses the respective edge 

30 of the web and serves, upon deviation of the 
web edge, to engage and /or displace such 
sensor, the latter then acting to relax the 
loading together of the rollers of the respec- 
tive pair of rollers, 

35 Accordingly, with such known arrange- 
ments, upon normal movement of the web 
properly along the desired path, neither 
sensor is engaged and /or displaced, and 
both pairs of guide rollers grip with and are 

40 rotated by engagement with the respective 
edge portions of the web. Since each roller 
pair is at an angle to the desired direction 
of movement of the web, the effect of each 
such pair is such as to tend to cause the web 

45 to deviate to the respective side. However, 
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the action of each pair of guide rollers, 
during such normal web movement, is to 
cancel out the web-deviating action of the 
other pair of guide rollers thereby to main- 
tain such normal web movement and to 50 
ensure that the web is progressed in a trans- 
versely-taut condition. 

Upon the web deviating to one side of its 
desired path, the sensor of the guide roller 
pair at said one side is engaged and /or dis- 55 
placed. As a result the grip of the corre- 
sponding guide roller pair is relaxed, leaving 
only the other pair of guide rollers gripping 
its edge of the web and therefore tending 
to restore the web to its intended path. As 60 
soon as normal movement of the web is 
restored, both guide roller pairs grip their 
respective web edge portions once again to 
maintain such normal movement. 

Such an arrangement is satisfactory for 55 
textile applications where, usually, the web 
will be progressed through the guiding 
arrangement only once, and usually it is 
an advantage to be progressed in a trans- 
versely-taut condition. It is not satisfactory, 70 
however, for use as a conveyor tracking 
arrangement wherein an endless belt is in- 
volved, since the belt's edge portions pass 
continuously and repeatedly between the 
respective guide roller pairs and are sub- 75 
stantially continuously gripped, squeezed 
and tensioned thereby. As a result, the 
belt*s edge portions become reduced in 
thickness and laterally stretched, so that 
the entire configuration of the belt becomes 80 
deformed and unsatisfactory running and /or 
conveyance may result. Further, in the case 
of conveyor belts or bands of comparatively 
abrasive materials or construction (e.g. wire 
or wire mesh conveyor bands) the surfaces 85 
of the guide rollers rapidly become dam- 
aged, and the guide rollers have to be re- 
paired and /or replaced at frequent intervals. 

An object of this invention is to provide 
an arrangement wherein the above-discussed 90 



2 



1 332 235 



2 



disadvantages are substantially eliminated or 
minimised. 

With this object in view, the present in- 
vention provides a conveyor tracking 
5 arrangement comprising two pairs of guide 
rollers disposed one at each side of an end- 
less conveyor belt at an angle to the path 
of movement of said belt to provide respec- 
tive nips for the respective edge portions of 

10 the belt to pass therethrough but not norm- 
ally gripping said edge portions, and, for 
each edge of the belt, a respective sensor for 
detecting deviation of the belt from a desired 
path of movement, each said sensor being 

15 adapted, upon deviation of the belt towards 
the respective side, to cause the pair of 
guide rollers at the opposite side of the belt 
to grip its respective edge portion of the belt 
to apply corrective constraint to the belt and, 

20 upon restoration of said belt to its desired 
path, to cause separation of said pair of 
guide rollers at said opposite side, wherein 
each said pair of guide rollers has associated 
therewith a respective pneumatic device 

25 which, upon supply of compressed air 
thereto, serves to urge a movable roller of 
the pair towards the other roller of the pair 
and each sensor is associated with a respec- 
tive valve which serves to control the supply 

30 of compressed air to the pneumatic device of 
the opposed pair of guide rollers. 

Each said pneumatic device may comprise 
a diaphragm which is deformed, upon sup- 
ply of compressed air to the device, to dis- 

qr place a plunger movement of which urges 
the movable roller towards the other said 
roller. 

In order that the invention may be fully 
understood, it will be described further, by 
40 way of example, with reference to the 
accompanying drawings which illustrate a 
preferred embodiment thereof, it being 
understood that the following description is 
illustrative, and not limitative, of the scope 
45 of the invention. 

In the drawings: — 

Fig. 1 is an end elevation, looking along 
the line of movement of the endless band, 
of the preferred embodiment of the conveyor 
50 tracking arrangement of the invention; 

Fig. 2 is a fragmentary plan taken as 
indicated by the arrow II in Fig. 1; and 

Fig. 3 is a fragmentary side elevation, to 
an enlarged scale, taken as indicated by the 
55 arrow III in Fig. 1. 

The illustrated preferred embodiment of 
the conveyor tracking arrangement of the 
invention, as applied to an endless conveyor 
belt (e.g. in a factory), is associated with a 
60 lower run 11 of the belt and comprises a 
pair of supporting crossbars 12 extending 
• parallel to one another transversely of said 
run 11 of the belt, beneath the latter. These 
crossbars 12 serve to support, one to each 
65 side of the belt, two conveyor tracking units 



indicated generally by the reference 
numerals 13 and 14 respectively. Since these 
units 13 and 14 are substantially identical 
it is only necessary, of course, to describe 
one of them, (for instance the unit 14 shown 70 
in Fig. 2) in detail. 

Such tracking unit 14 comprises a slide 15 
mounted on the crossbars 12 so as to be 
adjustable in position therealong, grub 
screws (not visible), set into the slide 15, 75 
enabling the latter to be clamped in its 
adjusted position. Supported by the slide 
15 is an upright or pillar 16, this being 
secured in position by a bolt 17 extending 
upwards through the slide 15 and engaging 80' 
into the pillar 16, so that the angular orien- 
tation of the pillar 16 on the slide 15 can be 
selected as desired, and once such orient- 
ation has been selected the pillar 16 can 
be made fast on the sUde 15. At its upper 35 
end, the pillar 16 is formed as a widened 
flat plate 18 with which an upwardly- 
directed apertured lug 19 is formed integ- 
rally. This lug 19, whose aperture is 
substantially vertically above the axis of 90 
rotation of the pillar 16 about its bolt 17 
which secures it to the slide 15, serves for 
securement to the pillar 16, with its axis 
substantially horizontal, of an upper guide 
roller 20 of the tracking unit. This roller 20, 95 
which is freely rotatable, is a metal smooth- 
surfaced roller, and is disposed just above 
the run 11 of the belt. 

Disposed substantially vertically below the 
upper guide roller 20, and just below the 100 
lower run 11 of the belt, is a lower 
resiliently-surfaced guide roller 21. This 
roller 21 is rotatably mounted in a U-shaped 
yoke or stirrup 22 by which the lower guide 
roller 21 can be raised to engage the belt 105 
at the respective edge portion, thereby grip- 
ping said edge portion between itself and 
the upper guide roller 20. The yoke or stirrup 
22 is swingably supported, by arms 60, from 
a pivot bolt 61 projecting from the plate 18. 110 

Secured to the pillar 16, by a bolt 23 
therethrough vertically below the upper and 
lower guide rollers 20 and 21, is a cantilever 
arm 24 which extends horizontally beneath 
the lower guide roller 21 and has, at its 115 
free end, a socket 25 whose axis is vertical, 
this socket 25 being positioned below the 
stirrup or yoke 22 of the lower guide roller 
21 about mid-way along the length of the 
base of the U thereof. This cantilever arm 120 
24 serves to support a pneumatic device 26 
(see also Fig. 3) beneath the pair of guide 
rollers constituted by the upper and lower 
guide rollers 20 and 21. This pneumatic 
device 26 comprises a lower disc-like body 125 
part 27 onto which is screwed an upper 
closure cap 28 having a substantially central 
externally-threaded tubular spigot 29 pro- 
jecting vertically upwards therefrom, this 
spigot 29 extending through the socket 25 130 
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in the cantilever arrn 24 and being secured 
in place by a nut 30 engaged onto the spigot 
29, which accordingly, mounts the pneumatic 
device 26 on the cantilever arm 24. Located 
5 between the body part 27 and the closure 
cap 28, by its outer periphery being clamped 
therebetween, is a flexible or deformable dia- 
phragm 31 (Fig. 3) having secured centrally 
thereof an upwardly-directed plunger 32 
10 which extends through the spigot 29 and 
engages by its upper end with a thrust piece 
62 provided approximately midway along 
the base of the U of the stirrup or yoke 22. 
It will thus be understood that upward ex- 
15 tension of the plunger 32 serves to raise the 
stirrup or yoke 22 and therefore to cause 
gripping, between the pair of guide rollers. 
20 and 21, of the belt's edge portion, whilst 
downward movement of the plunger 32 
20 permits separating movement of the lower 
guide roller 21 relative to the upper guide 
roller 20, thereby to ensure that the belt's 
edge portion is not gripped. 

An operating air inlet union 33 is pro- 
^ vided on the body part 27 of the pneumatic 
device 26, and this opens to the space be- 
tween said body part 27 and the diaphragm 
31, to provide a connection between said 
space and a respective flexible air supply 
30 tube 34 which is connected to the other 
pneumatic device 26 as will be described 
later. 

Provided on the underside of the lower 
body part 27 of the pneumatic device 26 is 
35 a valve mechanism. This comprises a pair 
of aligned seating blocks 35 and 36 formed 
mtegrally with and protruding from said 
body part 27 and having aligned air passages 
37 and 38 therethrough. These two blocks 
40 35, 36, at their adjacent ends, are formed 
with respective integral downwardly-project- 
mg lugs 39 and 40, and are ground on the 
confronting faces. Accommodated in the 
gap between the two blocks 35 and 36 is a 
45 movable valve plate 41 which is secured onto 
a pivot rod 42 which is journalled in the 
downwardly-projecting lugs 39, 40. This 
valve plate 41 has ground opposed faces 
sealingly engaging with the ground faces of 
50 the seating blocks 35 and 36 and has there- 
through a valve opening 43 enabling the 
passages 37 and 38 through the blocks 35 
and 36 to communicate with one another 
opening 43 is in register therewith. 
->•> This valve plate also has, in one of its faces, 
a groove (not visible) which, when register- 
ing with the passage 38, opens said passage 
38 to atmosphere. The passage 37 has in 
its outer end, a releasable valve inlet union 
60 44 whereby a flexible tube 45 from a com- 
pressed air source (not shown) is connected 
thereto. The passage 38, which is the one 
with which the groove in the valve plate 41 
can register, is closed with a plug 46 at its 
65 outer end, but has a lateral passage provided 



with a respective valve outlet union 47 by 
which the respective flexible tube 34 extend- 
ing to the other pneumatic device 26 is con- 
nected. 

It will be appreciated that the two pneu- 70 
ma tic devices 26 are both connected to the 
compressor air source by their valve inlet 
unions 44. With each said device, the valve 
outlet union 47 thereof is connected, by its 
flexible tube 34, to the operating air inlet 75 
union 33 of the other pneumatic device 26, 
so that when the valve of the one pneumatic 
device 26 permits the passing of the com- 
pressed air, such air passes to the other said 
pneumatic device 26 to deform its dia- 80 
phragm 33, extend its plunger 32, and raise 
the corresponding lower guide roller 21. 

In each of the pneumatic devices 26, the 
pivot rod 42 of the valve plate 41 has 
secured thereto a boss 48 on the lower end 85 
of a sensor arm 49 which projects upwards 
through a respective slotted guide 63 to ex- 
tend adjacent the respective pillar 16 and 
which is disposed so as to be just in contact 
with the respective edge of the conveyor 90 
belt's run 11. A substantially horizontal arm 
50 connected to the boss 48 has a balance 
weight 51 adjustably secured thereto, to 
enable the engagement of the sensor arm 49 
with the respective edge of the belt to be 95 
adjusted so as to be extremely light. 

The operation of the described arrange- 
ment will readily be appreciated from the 
foregoing. With the belt run moving in the 
direction of the arrow 52 in Fig. 2, along 100 
Its proper path, the positions in which the 
valve plates 41 are held by the sensor arms 
49 are such that the space beneath each 
diaphragm 31 is opened to atmosphere by 
way of the respective tube 34 leading to the 105 
passage 38 of the other pneumatic device 
where such passage 38 is connected, by the 
groove m the respective valve plate 41 to 
atmosphere. Incoming air supplied to the 
passages 37 by way of the inlet unions 44 110 
and tubes 45 in each case encounters a 
blank portion of the face of the respective 
valve plate 41, so that the passages 38 are 
cut off from the incoming air. Accordingly 
the lower guide rollers 21 of the two track- 115 
mg units 13, 14 remain in their lowered 
dispositions and no constraint is applied to 
the belt run II thereby. 

If, however, the belt run 11 should deviate 
to one side of its proper path, it deflects the 120 
corresponding sensor arm 49 to cause pivotal 
movement of the corresponding pivot rod 
42 and the respective valve plate 41 thereon. 
This has the result of permitting compressed 
air to pass to the space beneath the dia- 125 
phragm 31 of the other tracking unit, so that 
Us plunger 32 is extended upwards to cause 
the edge portion of the belt run 1 1 (at the 
side thereof opposite to the side to which 
the belt run 11 has wandered) to be gripped 130 
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between the two guide rollers 20 and 21 of 
such other tracking unit. As a result, this 
tracking unit applies a correcting constraint 
to the belt run U, to draw it back to its 
5 proper path, whereupon the air is cut off by 
the sensor arm 49 of the other unit returning 
to its normal position, and the trackmg units 
are restored to their original conditions. 
NaturaUy. such operations are repeated as 
10 necessary with each deviation of the be t 
run 11 and serve to ensure that such belt 
run 11 follows its correct path continuously. 

The invention is not confined to the pre- 
cise details of the foregoing example and 
15 variations may be made thereto. Thus the 
arrangement could, if desired, be such that 
the upper guide roller 20 of each tracking 
unit is held raised from the belt run 11 
during normal running of the latter, such 
10 upper roller 20 being lowered to cause grip- 
p^g of the belt run 11 when necessary to 
apply correcting constraint thereto. 

In the described arrangement, the valves 
are formed as integral components of the 
25 tracking units. This, of course, is not neces- 
sary and such valves together with their 
resp«:tive sensors, could be independently 
arranged components. 

Other variations are possible For ex- 
<iO ample, instead of the metal smooth-surfaced 
rollers, resiliently-surfaced rollers can be 
used. 



WHAT WE CLAIM IS: — 

1 A conveyor tracking arrangement 
comprising two pairs of guide rollers dis- 
posed one at each side of an endless 
conveyor belt at an angle to the path of 
movement of said belt to provide respective 
40 nips for the respective edge portions of the 
belt to pass therethrough but not normaUy 
gripping said edge portions, and, for each 
Idge of the belt, a respective sensor for 
detecting deviation of the belt from a desired 



path of movement, each said sensor being 45 
adapted, upon deviation of the belt towards 
the respective side, to cause the pair of 
guide rollers at the opposite side of the belt 
to grip its respective edge portion of the be t 
to apply corrective constraint to the belt 50= 
and upon restoration of said belt to its 
desired path, to cause separation of said pair 
of guide rollers at said opposite side, wherein 
each said pair of guide rollers has associated 
therewith a respective pneumatic device 55 
which, upon supply of compressed air 
thereto, serves to urge a movable roller ot 
the pair towards the other roller of the pair, 
and each sensor is associated with a respec- 
tive valve which serves to control the supply 60 
of compressed air to the pneumatic device of 
the opposed pair of guide rollers. 

2 A conveyor tracking arrangement as 
claimed in claim 1 wherein each said pneu- 
matic device comprises a diaphragm which 65 
is deformed, upon supply of compressed air 

to the device, to displace a plunger move- 
ment of which urges the movable roller to- 
wards the other said roller. 

3 A conveyor tracking arrangement as /u* 
claimed in claim 2 wherem each movable 
roller is mounted in a respective yoke en- 
gaged by the upper end of the respective 

plunger. ^ u ^ • 

4. A conveyor tracking arrangement suo- /> 
stantially as hereinbefore described with 
reference to and as illustrated in the accom- 
panying drawings. 
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